(12) INTERNATIONAL APPLET ION PUBLISHED UNDER THE PATENT COOPER yN TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 




(43) International Publication Date (10) International Publication Number 

26 April 2001 (26.04.2001) PCT WO 01/29066 A2 



(51) International Patent Classification 7 : C07K 5/00 

(21) International Application Number: PCT/EP00/10181 

(22) International Filing Date: 17 October 2000 (17.10.2000) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

FI99A000217 21 October 1999 (21.10.1999) IT 

(71) Applicant (for all designated States except US): MENAR- 
INI RICERCHE S.P.A. [IT/IT]; Via Tito Speri, 10, 
1-00040 Poraezia (IT). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): PERROTTA, Enzo 
[IT AT]; Via Ragazzi del '99, 76, 1-50141 Firenze (IT). 
GIANNOTTI, Danilo [IT/IT]; Via Roma, 128, 1-55011 
Altopascio (IT). ALTAMURA, Maria [IT/IT]; Viale 
Matteotti, 54, 1-50132 Firenze (IT). GIULIANI, Sandro 
[IT/IT]; Via Carlo Borrani, 11, 1-50012 Bagno a Ripoli 
(IT). MAGGI, Carlo, Alberto [IT/IT]; Via Michelazzi, 
43, 1-50141 Firenze (IT). 



(74) Agent: GERVASI, Gemma; Notarbartolo & Gervasi 
S.pA., Corso dei Porta Vittoria, 9, 1-20122 Milano (IT). 

(81) Designated States (national): AE, AG, AL, AM, AT. AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, 
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK. LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY. DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— Without international search report and to be republished 
upon receipt of that report. 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



= (54) Title: BASIC MONOCYCLIC COMPOUNDS HAVING NK2 ANTAGONIST ACTION, PROCESSES FOR THEIR PREPA- 
= RATION, AND FORMULATIONS CONTAINING THEM 




HN ° 



(I) 




(57) Abstract: Basic monocyclic compounds having general formula (1) useful as NK-2 antagonists are described, processes for 
their preparation and pharmaceutical compositions containing them are also described. 



BEST AVAILABLE COPY 



BF c T AR ABLE COPY 




10k (USFTO) 



WO 01/29066 



# 




POO/10181 



BASIC MONOCYCLIC COMPOUNDS HAVING NK2 ANTAGONIST ACTION, 
PROCESSES FOR THEIR PREPARATION, AND FORMULATIONS 
CONTAINING THEM 
Scope of invention 
5 The present invention refers to new compounds having general formula: 



in which: 

X may be CH 2 , O, S, or SO; 
Y is CH2-CO-NH or CO; 

R and R if same or different from one another, represent an H or halogen group, 
20 including the respective diastereoisomers and their mixtures, with the proviso that: 
when Y is CH2-CO-NH, X is CH 2 , and R and R1 are H, then the stereochemistry of 
the carbon atom linked to Y is of the R type. 

The presence of free amine groups bestows on the compounds specifically basic 
characteristics, but included in the present invention are also pharmaceutical^ 

25 acceptable salts of the compounds of general formula (I) with organic and 
inorganic acids chosen in the group consisting of: hydrochloric acid, hydrobromic 
acid, sulphuric acid, phosphoric acid, carbonic acid, acetic acid, trifluoroacetic 
acid, trichloroacetic acid oxalic acid, malonic acid, malic acid, succinic acid, tartaric 
acid, citric acid, methanesulphonic acid, and p-toluenesulphonic acid. 

30 State of the art 

The NK2 receptor of tachykinins is widely expressed in the peripheral nervous 
system of mammals. One of the various effects produced by selective stimulation 
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of the NK2 receptor is the contraction of smooth muscle. Hence, NK2-receptor 
antagonists may be considered agents that are capable of controlling excessive 
contraction of the smooth muscle in any pathological condition in which release of 
tachykinins concurs in the genesis of the corresponding disorder. In particular, the 
5 bronchospastic component of asthma, coughing, pulmonary irritations, intestinal 
spasms or local spasms of the bladder and the ureter during cystitis, renal 
infections and colics may be considered conditions in which the administration of 
NK2 antagonists may be effective (E.M. Kudiacz et a/., Eur. J. Pharmacol., 1993, 
36, 17-25). 

io Cyclic compounds, in particular cyclic hexapeptides (AT. McKnight et a/., Br. J. 
Pharmacol., 1991, 104, 355) and bicyclic hexapeptides (V. Pavone et a/., WO 
93/212227), or cyclic pseudopeptides (L. Quartara et a/., J. Med. Chem., 1994, 37, 
3630; S.L Harbeson et a/., Peptides, Chemistry and Biology. Proceedings of the 
Twelfth American Peptide Symposium, 1992, 124) are known in the literature for 

15 their high antagonistic activity towards the NK2 receptor of tachykinins. 

Recently it has been demonstrated in WO 9834949 that monocyclic products 
having a lower molecular weight and containing only four bifunctional residues 
bound together with a peptide or pseudopeptide bond present a pharmacological 
activity equal to or higher than that of known compounds; they are moreover 

20 endowed with considerable selectivity in regard to the human NK2 receptor and 
are consequently proposed as valid alternatives. 

In the compounds according to the present invention, the presence in the products 
claimed of a grouping of Formula (II) 



bestows on the compounds of Formula (I) a surprising activity towards the NK2 
30 receptor when compared to the closest compounds, namely those described in 
WO 9834949. 

Detailed description of the invention 
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The purpose of the present invention is therefore to make available new 
monocyclic compounds containing four residues bound together with a peptide 
bond and having an antagonistic action on the NK2 receptor, of general formula (I) 
as previously defined. 

Forming part of the present invention are also the pharmaceutically acceptable 
salts, the processes for their preparation and the pharmaceutical compositions 
containing them. 

More specifically, the halogen group defined for the substituents R and Ri may be 

chosen from among fluorine, chlorine, bromine, and iodine. 

Preferred compounds of the invention are the compounds of general formula (I) in 

which: 

R and Ri, same or different from one another, are chosen in the group consisting 

of H or F, and the other substituents are as defined above. 

The following constitute a group of particularly preferred compounds: 

1 ) cyclo{-Suc[1 -(R)-2(1 ,4>bipiperidinyl-1 *-yl-acetyl amino]-Trp-Phe-[(R)-NH- 
CH(CH 2 -C 6 H 5 )-CH 2 NH]-} (R = H; Ri = H; Y = CH 2 CONH; X = CH 2 ) 

2) cyclo{-Suc[1-(R)-2(4-morpholin-4-yl-piperidin-1-yl)-acetyl amino]-Trp-Phe-[(R)- 
NH-CH(CH 2 -C 6 H 5 )-CH 2 NHH (R = H; R, = H; Y = CH 2 CONH; X = O) 

3) cyclo{-Suc[1 -(R)-2(1 ,4>bipiperidinyl-1 '-yl-acetyl amino]-Trp-Phe-(4-F)-[(R)-NH- 
CH(CH 2 -C 6 H 5 )-CH 2 NHB (R = F; R, = H; Y = CH 2 CONH; X = CH 2 ) 

4) cyclo{-Suc[1 -(R)-2(4-morpholinyl-4-piperidinyl-1 -yl-acetyl) amino]-Trp-(5-F)- 
Phe-[(R)-NH-CH(CH 2 -C 6 H 5 )-CH 2 NH]-} (R = H; Ri = F; Y = CH 2 CONH; X = O) 

5) cyclo{-Suc[1-(R)-2(4-(1-oxo-1-thiomorpholin-4-piperidin-1-yl)-acetyl amino]-Trp- 
Phe-[(R)-NH-CH(CH 2 -C6H5)-CH 2 NHH (R = H; Ri = H; Y = CH 2 CONH; X = SO) 

6) cyclo{-Suc[1-(R)-2(4-(1-thiomorpholin-4-yl-piperidin-1-yl)-acetyl amino]-Trp-Phe- 
[(R)-NH-CH(CH 2 -C 6 H 5 )-CH2NH]-} (R = H; Ri = H; Y = CH 2 CONH; X = S) 

7) cyclo{-Suc[1-(1,4 , )-bipiperidinyl-1'-carbonyl]-Trp-Phe-[(R)-NH-CH(CH2-C6H5)- 
CH 2 NH]-} (slow-moving) (R = H; Ri = H; Y = CO; X = CH 2 ) 

8) cyclo{-Suc[1-(1,4 , )-bipiperidinyl-1 , -carbonyl]-Trp-Phe-[(R)-NH-CH(CH2-C 6 H5)- 
CH 2 NH]-} (fast-moving) (R = H; R, = H; Y = CO; X = CH 2 ). 
Pharmaceutically acceptable salts of compounds of Formula (I) include salts with 
inorganic acids (such as hydrochloric acid, hydrobromic acid, carbonic acid, 
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sulphuric acid, and phosphoric acid) and organic acids (such as acetic acid, 
trifluoroacetic acid, trichloroacetic acid, oxalic acid, malonic acid, malic acid, 
succinic acid, tartaric acid, citric acid, methanesulphonic acid, and p- 
toluenesulphonic acid). 
5 According to the invention, the compounds of Formula (I) containing peptide or 
pseudopeptide bonds may be obtained by condensation using techniques that are 
known in the literature. 

As may be seen from Formula (I), for each compound two diastereoisomers are 
possible (the carbon atom to which the Y group is bound being quaternary). 

10 Consequently, the invention refers to the different diastereoisomers of Formula (I) 
and their mixtures, apart from the case expressly excluded. 
The products according to the present invention may be prepared applying the 
synthesis described in WO 9834949 (see also the literature quoted therein) 
according to which the monocyclic is obtained by condensing, according to 

15 techniques that are known in the chemistry of peptides, firstly the two amino-acid 
residues, and then by adding the diamine system and the dicarboxylic system, and 
finally by cyclization. 

As a possible alternative to the above synthesis, the products of the present 
invention may be prepared starting from the diamine system of (R)-1-benzyl-2-(A/- 

20 benzyloxycarbonylamino)-ethyl amine, to which, according to methodologies 
known in the chemistry of peptides, Phe, Trp (possibly substituted, respectively by 
an R group and an Ri group, in which said groups have the meanings previously 
defined) and a dicarboxylic system (a derivative of succinic acid) are combined. 
The linear product obtained is cyclized to obtain the desired monocyclic system 

25 having general formula (III) 
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io in which Yi may be -NH 2 or -COOH, and R and Ri have the meanings described 
above. 

The compounds of Formula (III) are then combined with the compounds of 
Formula (IV) 



in which Y 2 may be H or CH 2 -COOH, and X has the meaning previously defined, 
to obtain the final compounds of Formula (I). 

20 The compounds of Formula (I) as specified above have been found to be powerful 
antagonists of the NK2 receptor of tachykinins, and consequently can be 
administered as agents capable of controlling the excessive contraction of smooth 
muscle in any pathological condition in which release of tachykinins concurs in the 
genesis of the corresponding disorder. 

25 In particular, the bronchospastic component of asthma, coughing, pulmonary 
irritations, intestinal spasms or local spasms of the bladder and the ureter during ^ 
cystitis, renal infections and colics may be considered conditions in which the 
administration of the compounds of Formula (I), as NK2 antagonists, may be 
effective. 

30 The compounds of Formula (I) that form the subject of the present invention or 
their pharmaceutically acceptable salts are suitable for administration for 
therapeutic purposes to the higher animals and to man through the parenteral, 
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oral, inhalational, or sublingual routes, achieving pharmacological effects in 
accordance with the properties described above. For parenteral (intravenous, 
intramuscular, and intracutaneous) administration, sterile solutions or lyophilized 
preparations are used. For nasal instillation and for inhalational and sublingual 
5 administration, aqueous solutions, aerosol preparations, powders or capsules are 
used as required. 

The doses of active principle in the above-mentioned compositions may be such to 
allow the delivery of between 0.1 and 10 mg per kg of body weight. 
The following are non-limiting examples of the present invention: 
10 EXAMPLE 1: cyclo{-Suc[1-(R)-2(1,4')-bipiperidinyl-1 , -yl-acetyl amino]-Trp- 
Phe-[(R)-NH-CH(CH2-C 6 H5)-CH 2 NH]-} 

(a compound of general formula (I) in which R = H, Ri = H, Y = CH 2 CONH, X = 
CH 2 , and in which C-Y has R configuration) 

Used as a starting product is the compound cyclo{-Suc[1-(R)-amino]-Trp-Phe-[(R)- 
15 NH-CH(CH 2 -C 6 H 5 )-CH 2 NH]-}, referred to as Compound A (compound of Formula 
(III) in which R = H, Ri = H, Yi = NH 2 , and in which the C-Yi carbon has R 
configuration), prepared as follows: 

a) Synthesis of (R)-1-benzyI-2(N-benzyloxycarbonylamino) ethyl amine 

(R)-1-benzyl-1-(N-fert-butyloxycarbonylamino)ethyl amine, obtained as described 
20 in G. Kokotos et a/. f J. Chem. Research (S), 1992, 391, was converted into the 
corresponding (R)-1-benzyl-1-(A/-fert-butyloxycarbonylamino)-2- 
(benzyloxycarbonylamino)ethyl amine, and the latter into (R)-1-benzyl-2-(N- 
benzyloxycarbonylamino)ethyl amine according to the customary methods of 
protection and de-protection of amino acids. 
25 b) Synthesis of Boc.Phe-[(R)-NH-CH(CH2-C 6 H 5 )-CH2-NH-Z] 

To a solution of Boc-Phe-OH (5.1 g) in 200 ml of anhydrous THF at 5°C were 
added in order HOBt (4.2 g), EDC.HCI (4.5 g), and finally, drop by drop, a solution 
of (R)-1-benzyl-2-(A/-benzyloxycarbonylamino)ethyl amine (5.5 g) in 30 ml of 
anhydrous THF. The solution was left overnight under stirring at room 
30 temperature. The solvent was evaporated, and the residue was treated with a 5% 
aqueous solution of KHSO4. The resulting solid was filtered, washed with water, 
then with a 10% aqueous solution of NaHC0 3 , and finally with a saturated solution 
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of NaCI up to pH 7. After vacuum drying, 7.2 grams of a colourless solid product 
were obtained. 

MS (ES + ) : [MH 4 ] = 532; HPLC (Method A1): rt = 18.8 min 

c) Synthesis of H-Phe-[(R)-NH-CH(CH2-C 6 H 5 )-CH 2 -NH.Z] 

5 TFA (25 ml) was added, under stirring at 0°C, to a suspension of the above 
compound (4.0 g) in CH2CI2 (25 ml). The reaction mixture was kept under stirring 
for 2 hours at room temperature, and the disappearance of the precursor was 
monitored by means of HPLC analysis. The solution was dried, the residue was 
dissolved in AcOEt (100 ml), and the resulting organic phase was washed with a 

10 saturated aqueous solution of K 2 C0 3 (25 ml), then with brine up to pH 7 (4 x 50 
ml), and finally was dried on anhydrous sodium sulphate. By evaporation of the 
solvent, 3.5 g of a white solid were obtained. 

d) Synthesis of Boc-Trp-Phe[(R).NH-CH(CH2-C 6 H 5 )-CH2-NH-Z] 

HOBT (3.0 g) and EDC.HCI (1 .5 g) were added to a solution of Boc-Trp-OH (2.2 g) 
15 in THF (100 ml). After stirring for 15 minutes, a solution of H-Phe[(R)-NH-CH(CH 2 - 
C 6 H 5 )-CH 2 -NH-Z] (3.1 g) in THF (15 ml) was added. The mixture was left under ' 
stirring at room temperature overnight; then the solvent was evaporated, and the 
residue was treated with a 5% aqueous solution of KHSO4 (100 ml) to obtain a 
white solid. The solid was filtered and washed again with a 5% aqueous solution of 
20 KHSO4 (2 x 100 ml), then with a 5% aqueous solution of NaHC0 3 (3 x 50 ml), and 
finally with water (3 x 50 ml), and was then vacuum dried to obtain 4.9 grams of a 
white solid. 

HPLC (Method A3): rt = 18.0 min; MS (TS + ) : [MH*] = 718 

e) Synthesis of H-Trp-Phe[(R)-NH-CH(CH2-C 6 H 5 )-CH2-NH.Z] 

25 TFA (15 ml) was added, under stirring at 0°C, to a suspension of the previous 
compound (1.0 g) in CH 2 CI 2 (25 ml). The reaction mixture was kept under stirring 
for 30 minutes at 0°C and for 2 hours at room temperature, and the disappearance 
of the precursor was monitored by means of HPLC analysis. After evaporation of 
the solvent, the residue was diluted with AcOEt (100 ml), washed with a 5% 

30 aqueous solution of NaHC0 3 (2 x 30 m!) and brine (30 ml). 

The organic phase was dried with MgS0 4 and vacuum evaporated at 30°C to 
obtain 650 mg of the desired compound. 
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f) Synthesis of Boc-(D)-Asp{Trp-Phe[(R)-NH-CH(CH2-C 6 H 5 )-CH2-NH-Z]}-OB2l 

To a solution of Boc-(D)-Asp-OBzl (690 mg), HOBt (850 mg), and EDCI.HCI (450 
mg) in anhydrous DMF (50 ml) was added, under stirring at room temperature and 
under nitrogen, a solution of the compound of Example 1(e) (1.3 g). The reaction 
5 mixture was left under stirring at room temperature for four hours. After 
evaporation of the solvent in vacuum conditions, the residue was treated with a 
5% aqueous solution of KHS0 4 to obtain a solid which was filtered, washed with a 
5% aqueous solution of NaHCO^ with water, and dried. The product was 
crystallized using ethanol to obtain 850 mg of the desired compound as a white 



MS (ES + ) : [MhT] = 923; HPLC (Method A1): rt = 21.1 min 

g) Synthesis of Boc-(D)-Asp{Trp-Phe[(R)-NH-CH(CH 2 -C 6 H5)-CH2-NH2]-}-OH 

The compound of Example 1(f) (800 mg) was solubilized in DMF (10 ml) and 
diluted with MeOH (40 ml), then hydrogenated in the presence of 10% Pd/C (100 
is mg) at atmospheric pressure and room temperature for 5 hours. The catalyst was 
filtered and washed with MeOH. After evaporation of the solvent, 500 mg were 
obtained of the desired compound as a white solid. 
MS (ES+) : [MH+] = 699; HPLC (Method A2): rt = 10.4 min 

h) Synthesis of cyclo{-Suc[1(R)NHBoc]-Trp-Phe[(R).NH-CH(CH 2 -C 6 H 5 )-CH2- 
20 NH]-} 

To a solution of the compound of Example 1(h) (800 mg) in anhydrous DMF (200 
ml) were added, under stirring and in a nitrogen atmosphere, 465 mg of HOBt and 
224 mg of EDCI.HCI. The reaction mixture was left under stirring for 5 hours and 
then, after evaporation of the solvent, the residue was dissolved in ethyl acetate, 

25 and the organic phase was washed with a 5% aqueous solution of KHS0 4 , with a 
5% aqueous solution of NaHC0 3 , and finally with brine, then was dried and 
evaporated, and the yellow solid obtained (600 mg) was crystallized using 1:1 
isopropanol/water to obtain 450 mg of a white solid. 
MS (ES + ) : [MH 4 ] = 681 ; HPLC (Method A2): rt = 14.7 min 

30 i) Synthesis of cyclo{-Suc[1(R)NH2]-Trp-Phe[(R)-NH-CH(CH 2 -C 6 H 5 )-CH2-NH]-} 
(Compound A) 

TFA (13 ml) was added, under stirring at 0°C, to a suspension of the compound of 
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Example 1(h) (400 mg) in CH 2 CI 2 (40 ml). The reaction was conducted for 2 hours 
at 0°C and for 2 hours at room temperature. The solvent was evaporated, the 
residue was treated with NaHC0 3 and water, and extracted in ethyl acetate. The 
organic phase was washed with brine, dried and evaporated to obtain 320 mg of a 
5 solid compound. 

MS (ES + ) : [MH + ] = 581; HPLC (Method A2): rt = 12.4 min 

A 20-mg sample was purified in an preparative HPLC to obtain 15 mg of 
trifluoroacetate: cyclo{-Suc[1(S)NH 2 ]-Trp-Phe[(R)-NH-CH(CH2-C6H 5 )-CH2-NH]- 
}.TFA 

io MS (ES + ): (m/z) [MH*] = 581; HPLC (Method A2): rt = 12.4 min; 1H-NMR 500 MHz 
(DMSO): d 2.21 (dd, J =6.1, 14.3 Hz, 1H), 2.68-2.82 (m, 5H), 2.95 (dd, J = 3.0, 
14.4 Hz, 1H), 3.08 (bd, J = 12.0 Hz, 1H), 3.38 (dd, J = 3.8, 14.2 Hz, 1H), 3.48-5.36 
(m, 2H), 3.98-4.08 (m, 1H), 4.11-4.17 (m, 1H), 4.20-4.28 (m, 1H), 6.71 (d, J = 9.1 
Hz, 1H), 6.98 (t, J = 9.1 Hz, 1H), 7.04-7.09 (m, 2H), 7.15-7.21 (m, 4H), 7.21-7.30 

15 (m, 6H), 7.33 (d, J = 8.1 Hz, 1H), 7.42 (d, J = 7.8 Hz), 7.67 (bs, 1H), 7.82 (bs, 1H)&, 
8.63 (d, J = 5.2 Hz, 1H), 10.81 (d, J = 1.3 Hz, 1H) 
j) Synthesis of 1-(4-piperidinyl)-piperidine acetic acid hydrochloride 
A solution of benzylbromo acetate (6.2 ml) in DMSO (30 ml) was added, drop by 
drop, to a solution of 4-piperidinyl piperidine (5.0 g, titre 90%) in DMSO (50 ml) 

20 and DIPEA (4.6 ml). The mixture was stirred at room temperature for 3 hours and 
was then diluted with AcOEt (250 ml) and washed with water (200 ml), with a 5% 
aqueous solution of NaHC03 (3 x 100 ml), and with brine (2 x 100 ml). The pooled 
aqueous phases were again extracted using AcOEt (2 x 50 ml), and the pooled 
organic phases were dried on anhydrous sodium sulphate and evaporated to yield 

25 an orange-coloured oil, which was treated with ethyl ether (200 ml) and 
precipitated by addition, at 0°C, of HCI 4N in dioxane (1 1 ml) to obtain 7.0 g of an 
orange solid. 

The solid was solubilized in methanol (230 ml) in the presence of a 10% Pd/C 
catalyst (0.5 g) and was hydrogenated at room pressure for 5 hours until complete 
30 disappearance of the reagent (control via TLC: EtOAc/i-PrOH/TEA, 80/17/3). 

The reaction mixture was filtered, and the solution was dried to obtain an oil that 
was solidified by treatment with ethyl acetate, washed with ethyl ether, and 
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vacuum dried to obtain 4.7 g of a yellowish solid. 
MS (ES + ) : [MH*] = 227 

k) HOBt (77 mg) and EDC.HCI (36 mg) were added in order to a suspension of 1- 
(4-piperidinyl-piperidine acetic acid hydrochloride (50 mg) in DMF (3 ml). The 

5 mixture was stirred for ten minutes, and 1 10 mg of Compound A were added. The 
clear solution was stirred for 3 hours at room temperature. The solution was dry- 
evaporated, and the residue was treated with acetonitrile (1 ml) and dry 
evaporated again. The resulting crude product was treated with AcOEt until an 
ivory-coloured solid (80 mg) was obtained, which was purified on preparative 

10 HPLC using the method P1 to obtain 25 mg of the final product. 
MS (ES + ) : [MH*] = 789.5; HPLC (Method A2): rt = 11.2 min 
With a similar experimental procedure, the following compounds were obtained: 
EXAMPLE 2: cyclo{-Suc[1-(R)-2(4-morpholin-4-yl-piperidin-1-yl)-acetyl amino]- 
Trp-Phe-[(R)-NH-CH(CH2-C6H5)-CH2NHH 

15 (compound of general formula (I) in which R = H; Ri = H; Y = CH 2 CONH; X = O) 

a) Synthesis of 1-benzyloxycarbonyl-piperidin-4-one 

Triethyl amine (9.2 ml) and A/-benzyloxycarbonyl succinimide (9.0 g) were added 
to a solution of hydrated piperidin-4-one hydrochloride (5.0 g) in THF/H 2 0 (10/6, 
160 ml) cooled to 5°C. The mixture was stirred for 10 minutes at 5°C and for 2 

20 hours at room temperature. 

The organic solvent was evaporated, and the resulting aqueous phase was 
extracted with AcOEt (3 x 70 ml). The pooled organic phases were washed with 
water (70 ml), with HCI 1N (70 ml), with a saturated aqueous solution of NaHC0 3 
(3 x 70 ml), and with brine (70 ml). The organic phase was dried on anhydrous 

25 sodium sulphate and, after evaporation of the solvent at reduced pressure, 8.2 g of 
product as a viscous oil were obtained. 

MS (El + ) : [M*] = 233; TLC : Rf = 0.36 (EtOAc/Hexane, 50/50); HPLC (Method A1): 
rt = 9.5 min 

b) Synthesis of (4-piperidin-4-yl-morpholin-1-yl)-benzyloxycarbonyl 

30 Sodium cyanoborohydride (2.39 g) and glacial acetic acid (2.80 ml) were added to 
a solution of 1-benzyloxycarbonyl-piperidin-4-one (8.07 g) and morpholine (2.80 
ml) in methanol (140 ml), and the mixture was left to react overnight at room 
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temperature. The solvent was evaporated, and the residue was treated with water 
(70 ml) and acidified with concentrated HCI up to pH 1. The mixture was left under 
a suction hood until complete destruction of the reagent in excess. The resulting 
solution was basified by addition of solid K 2 C0 3 in small portions and extracted 
5 with AcOEt (3 x 70 ml). The pooled organic phases were dried on anhydrous 
sodium sulphate and evaporated to yield 5.44 g of product in the form of an oil. 
MS (ES + ): [MhT] = 305; TLC: Rf = 0.57 (EtOAc/MeOH/TEA, 85/14/1); HPLC 
(Method A2): rt = 8.0 min 

c) Synthesis 4-piperidin-4-yl-morpholin bis hydrochloride 

io Concentrated HCI (2.50 ml) was added to a solution of (4-piperidin-4-yl-morpholin- 
1-yl)-benzyloxycarbonyl (5.44 g) in methanol (150 ml), and the resulting mixture 
was hydrogenated at room pressure in the presence of 10% Pd/C (0.33 g) for 10 
hours. The reaction mixture was filtered and washed repeatedly with methanol. 
The eluate was pooled and evaporated at reduced pressure. The resulting solid 

is was washed with ethyl ether, filtered and vacuum dried to obtain 3.34 g of product. 
MS(ES + ): [Mhf] = 171 " 

d) Synthesis of 2-(4-morpholin-4-yl-piperidin-1 -yl) acetic acid 

The product was obtained according to the procedure described in point j) of 
Example 1 , using 4-piperidin-4-yl-morpho!ine instead of piperidinyl piperidine. 

20 e) To a solution of 2-(4-morpholin-4-yl-piperidin-1-yl) acetic acid (19 mg) in DMF (5 
ml) were added HOBt (9.4 mg) and EDC.HCI (35.2 mg). After stirring for 15 
minutes at room temperature, a solution of Compound A (50 mg) in DMF (5 ml) 
was added. The pH of the solution was corrected from pH 4 to pH 6 by addition of 
triethyl amine. The mixture was stirred overnight and the solvent was vacuum 

25 evaporated. The resulting residue was purified on a preparative HPLC (Method 
P2) to obtain 35 mg of product. 

MS (ES + ): [Mhf] = 791.5; HPLC (Method A2): rt = 10.9 min 

EXAMPLE 3: cycM-SucII^RJ^tl^^-bipiperidinyl-r-yNacetyl amino]-Trp- 

Phe-(4-F)-[(R).NH.CH(CH2-C 6 H5)-CH 2 NH]-} 

30 (compound of general formula (I) in which R = F; Ri = H; X = CH 2 ; Y = CH 2 CONH) 
The compound was obtained using the procedure described in Example 1(a)-(k), 
but using Boc-Phe(4-F)-OH instead of Boc-Phe-OH. 
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MS (ES*): [MH + ] = 807.4; HPLC (Method A2): rt = 1 1.4 min 

EXAMPLE 4: cyclo{-Suc[1-(R)-2(4-morpholinyl-4-piperidinyl-1-y1-acetyl) 

amino]-Trp.(5-F).Phe-[(R)-NH.CH(CH 2 -C 6 H5)-CH 2 NH]-} 

(compound of general formula (I) in which R = H; = F; X = O; Y = CH 2 CONH) 
5 The compound was obtained using the procedure described in Example 2(a)-2(e) 

but using Boc-Trp(5-F)-OH instead of Boc-Trp-OH. 

MS (ES + ): [MH 4 ] = 809.7; HPLC (Method A2): rt = 11.5 min 

EXAMPLE 5: cyclo{-Suc[1-(R)-2(4^lK)xo-1^hiomorphoIin-4-yl-piperidin-1-yl)- 

acetyl amino]-Trp-Phe-[(R)-NH-CH(CH 2 -C 6 H5)-CH 2 NH]-} 
10 (compound of general formula (I) in which R = H; Ri = H; Y = CH 2 CONH; X = SO) 

a) Synthesis of 1-fert-butoxycarbonyl-4-(1-thiomorpholin-4-yl)piperidine 

To a solution of 1-fert-butoxycarbonyl-piperidin-4-one (2.0 g) in methanol (45 ml) 
were added thiomorpholin (1 ml), acetic acid (1.2 ml), and finally NaCNBH 3 (630 
mg). The mixture was left to react overnight. The mixture was concentrated to a 

15 small volume, diluted with water (30 ml) and HCI 1N to pH 1.5, and extracted with 
ethyl acetate (3 x 20 ml). The pooled organic phases were washed with a 5% 
aqueous solution of NaHC03 and brine, and dried on anhydrous sodium sulphate. 
The solid was evaporated, and the resulting oil was purified on a chromatographic 
column, eluating with 95:5 ethyl acetate/methanol to obtain 1.4 g of product in the 

20 form of a colourless oil. 

MS (ES + ): [MH*] = 287; TLC: rf = 0.58 (EtOAc/MeOH, 95/5, iodine detector) 

b) Synthesis of 1-oxo-1-thiomorpholin-4-yl-piperidine 

To a solution of (4-(1-thiomorpholin-4-yl-piperidin-1-yl)-tert-butoxycarbonyl (1.0 g) 
in methylene chloride (40 ml) and trifluoroacetic acid (0.3 ml) cooled to -15°C was 

25 added, drop by drop, a solution of mefa-chloroperbenzoic acid (70%, 0.9 g) in 
methylene chloride (40 ml). When the addition was completed, the mixture was left 
to react for 30 minutes at 0°C and was diluted with dichloromethane until a 
homogeneous mixture was obtained. The reaction mixture was transferred into a 
separating funnel and washed repeatedly with a 5% aqueous solution of NaHC03 

30 and brine, and was then dried on anhydrous magnesium sulphate. An oil was 
obtained by evaporation of the solvent. 

c) The product previously obtained was solubilized in a 2:1 mixture of methylene 
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chloride and trifluoroacetic acid (60 ml) cooled to 5°C. The solution was left: to 
react for 1 hour at 5°C and for 2 hours at room temperature. The reaction mixture 
was doubled in volume by addition of toluene, and was then vacuum evaporated 
until a dense oil was obtained consisting of the product in the form of trifluoroacetic 
5 salt. The amount of product obtained was 0.9 grams. 
MS(ES + ): [Mhf] = 203 

d) Synthesis of 2 (4-(1-oxo-1-thiomorpholin-4-yl)-piperidin-1-yl-acetyl-fert- 
butyl ester 

To a solution of 1-oxo-1-thiomorpholin-4-piperidine (0.9 g) in DMSO (8 ml) were 
10 added DIPEA (0.7 ml), and then te/f-butyl-bromo acetate (0.6 ml), and the mixture 

was left to react overnight at room temperature. The formation of the product of 

reaction was revealed by TLC (chloroform/methanol 9/1 , iodine detector, Rf = 0.4). 

The reaction mixture was diluted with ethyl acetate and washed with a 5% 

aqueous solution of NaHC0 3 and brine, and dried on anhydrous sodium sulphate. 
15 The solvent was evaporated, and 0.75 g of a solid was obtained, which was 

sufficiently pure to be used as it was. 

MS(ES + ): [MH*] = 317 

e) Synthesis of 2(4-(1 -oxo-1 -thiomorpholin-4-y l)-piperidin-1 -yl)-acetic acid 

To a solution of 2(4-(1 -oxo-1 -thiomorpholin-4-yl)-piperidin-1-yl)-acetyl fert-butyl 
20 ester (200 mg) in dichloromethane (4 ml) was added trifluoroacetic acid (2 ml), and 
the solution was stirred for 3 hours. The disappearance of the reagent was verified 
by TLC (AcOEt/MeOH, 9:1), and the solution was diluted with toluene and dry 
evaporated. The resulting residue was treated with ethyl ether , and the solid that 
formed was filtered, washed with ether, and dried in a dryer to obtain 100 mg of 
25 product in the form of trifluoroacetate salt. 
MS(ES + ): [MH + ] = 261 

f) To a solution of 2(4-(1 -oxo-1 -thiomorpholin-4-yl)-piperidin-1-yl) acetic acid of the 
previous example (50 mg) in DMF (4 ml) were added HOBt (30 mg) and EDC.HCI 
(30 mg). After stirring for 15 minutes at room temperature, Compound A (50 mg) 

30 was added. The pH of the solution was corrected from pH 4 to pH 6 by addition of 
triethyl amine. The mixture was stirred overnight, and the solvent was vacuum 
evaporated. The resulting residue was purified on preparative HPLC (Method P2) 
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to obtain 24 mg of product. 

MS (ES + ): [MH*] = 824; HPLC (Method A2): rt = 10.8 min 

EXAMPLE 6: cyclo{-Suc[1 -(R)-2(4-(1 -thiomorpholin-4-yl)-piperidin-1 -yl)-acetyl 
amino]-Trp-Phe-[(R)-NH-CH(CH2-C 6 H 5 ).CH 2 NH]-} 

5 (Compound of general formula (I) in which R = H; R n = H; Y = CH 2 CONH; X = S) 
The compound was obtained using the procedure described in Example 5, 
excluding the intermediate step 5(b). 
MS (ES + ): [MH*] = 808; HPLC (Method A2): rt = 12.9 min 

EXAMPLE 7: cyclo{-Suc[1 -(R or S)-(1,4>bipiperidinyl-1'-carbonyl]-Trp-Phe- 
10 [(R)-NH-CH(CH 2 -C 6 H 5 )-CH 2 NH]-} (slow-moving) 

(Compound of general formula (I) in which R = H; R-i = H; X = CH 2 ; Y = CO) 

a) Synthesis of Boc-Trp-PheKRJ-NH-CHtCHz-CeHsKJHzNHj] 

To a solution of Boc-Trp-Phe[(R)-NH-CH(CH 2 .C6H 5 )-CH 2 NH-Z] (1.20 g) in 
methanol (36 ml) and DMF (14 ml) was added 10% Pd/C (120 mg). The mixture 

15 underwent stirring and was hydrogenated at room temperature and atmospheric 
pressure for 2 hours. The mixture was filtered, and the solid was washed with 
methanol. The eluates were pooled and evaporated until a viscous oil was 
obtained, which was solubilized in ethyl acetate. The resulting solution was 
washed with water and brine, and was dried on anhydrous sodium sulphate. By 

20 evaporation of the organic phase, 870 mg of a white solid were obtained. 
MS (ES + ): [MH*] = 584; HPLC (Method A3): rt = 11.8 min 

b) Synthesis of Boc.Trp-Phe{(R)-NH-CH(CH 2 .C 6 H 5 )-CH 2 NH-[2^4-nitro- 
benzyloxycarbonyl)-4-ferf-butyl)-succin-1-yl]} 

To a solution of 2-(4-nitro-benzyloxycarbonyl)-succinic acid 4-fert-butyl ester (424 
25 mg) in DMF (20 ml) at 0°C were added HOBt (490 mg), EDCI.HCI (250 mg), and 
finally Boc-Trp-Phe[(R)-NH-CH(CH2-C6H 5 )-CH 2 NH 2 ] (700 mg). The mixture was 
made to react for 2 hours at room temperature. The solvent was removed by 
vacuum evaporation, and the resulting residue was treated with a 5% aqueous 
solution of KHS0 4 to obtain a solid, which was filtered, washed with a 5% aqueous 
30 solution of NaHC0 3 , and with water, and was finally vacuum dried on CaCI 2 to 
obtain 1.05 g of a solid. 

MS (ES + ): [MH*] = 919; HPLC (Method A4): rt = 20.3 min 
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c) Synthesis of cyclo{Suc[H4-nitro-benzyloxycarbonyl)]-Tip-Phe-[(R).NH- 
CH(CH 2 -C 6 H5)-CH 2 NH]-} 

To 20 ml of TFA cooled to 0°C was added, in small portions, 1 .0 g of Boc-Trp- 
Phe{(R)-NH-CH(CH2-C6H5)-CH 2 NH-[2-(4-nitro-benzyloxycarbonyl)-4-te/t-butyl)- 

5 succin-1-yl]}. The mixture, left to react for 30 minutes at 0°C, was vacuum 
concentrated and diluted with DMF, and then was evaporated again until an oil 
was obtained that was treated with ethyl ether to yield a solid. The solid was 
filtered and washed with ethyl ether until an amorphous yellow solid was obtained, 
consisting of H-Trp-Phe{(R)-NH-CH(CH2-C 6 H5)-CH2NH-[2-(4-nitro. 

10 benzyloxycarbonyl)]}-1 -succinic acid; 71 0 mg of product were obtained. 

PyBOP (160 mg) and TEA (108 ul) were added to a 200-mg solution of H-Trp- 

Phe{(R)-NH-CH(CH2-C6H5)-CH 2 NH-[2-(4-nitro-benzyloxycarbonyl)]}-1-succinic 
acid in DMF (10 ml) under nitrogen at 0°C. The solution underwent stirring at room 
temperature for hours and was monitored using HPLC. The reaction mixture was 

15 dried, and the residue was dissolved in ethyl acetate. The organic phase was 
washed with a 5% aqueous solution of KHSO4, with a 5% aqueous solution of 
NaHC0 3 , and with brine, and was finally dehydrated on anhydrous sodium 
sulphate. After filtration and evaporation of the solvent, a residue was obtained 
weighing 180 mg and consisting of the product as a mixture of diastereoisomers in 

20 position 1-succinyl. The two diastereoisomers are defined as "fast-moving" (fm) 
and "slow-moving" (sm). 

MS (ES + ): [MH*](fm) = [MH*](sm) = 745; HPLC (Method A3): rt(fm) = 15.1 min, 
rt(sm) = 15.6 min 

d) To the mixture of cyclo{Suc[1-(4-nitro-benzyloxycarbonyl)]-Trp-Phe-[(R)-NH- 
25 CH(CH2-C 6 H5)-CH 2 NH]-} diastereoisomers (100 mg) was added a 1:1 mixture of 

water and isopropanol (3 ml) containing K 2 C0 3 (34 mg). The reaction mixture was 
left to react for 18 hours at room temperature, and was then concentrated, diluted 
with water, and extracted with ethyl acetate to eliminate the non-reacted product. 
The aqueous phase was acidified with HCI 1N until a white opalescence was 
30 formed, and was extracted again with ethyl acetate. The organic phase of the 
second extraction was dried on anhydrous sodium sulphate and evaporated to 
yield 55 mg of a white solid. 
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The solid was dissolved in DMF (3 ml), and HOBt (50 mg), EDCI.HCI (32 mg), and 
[1 ,4]bipiperidine (15 nl) were added in order. After 24 hours under stirring, the 
reaction mixture was diluted with 3 ml of a mixture consisting of 80:20 
water/acetonitrile containing 0.1% TFA, and was purified using preparative HPLC 

5 (Method P3) to separate the two diastereoisomer products present. In this way, 30 
mg of fast-moving product were obtained as a white solid. 
MS (ES + ): [MH*] = 760.4; HPLC (Method A2): rt = 12.6 min 
Following a similar experimental procedure, the following compound was obtained: 
EXAMPLE 8: cyclo{-Suc[1-(S or R)-(1,4')-bipiperidinyl-1'-carbonyl]-Trp-Phe- 

10 [(R).NH-CH(CH2-C 6 H5)-CH 2 NH]-} (fast-moving) 

(Compound of general formula (I) in which R = H; R, = H; X = CH 2 ; Y = CO) 

The compound was separated from the corresponding diastereoisomer by 

preparative HPLC (Method P3). 

MS (ES + ): [MH 4 ] = 760.4; HPLC (Method A2): rt = 13.0 min 
15 Preparative HPLC methods 

Mobile phase: A = H 2 0 + 0.1% TFA; B = CH 3 CN + 0.1% TFA 
Method P1 

Column: Symmetry RP18, 7 urn, 100 A, 19 x 300 mm 

Gradient from A:B = 80:20 to A:B = 50:50 in 60 min, then from A:B = 50:50 to A:B 
20 = 20:80 in 120 min 
Flow rate: 1 5 ml/min 
I = 220, 270 nm 
Method P2 

Column: Symmetry RP18, 7 urn, 100 A, 19 x 300 mm 
25 Gradient from A:B = 80:20 to A:B = 20:80 in 1 20 min 
Flow rate: 15 ml/min 
I = 220, 270 nm 
Method P3 

Column: Vydac RP18, 20 \im, 22 x 250 mm 
30 Gradient from A:B = 80:20 to A:B = 20:80 in 1 20 min 
Flow rate: 20 ml/min 
I = 240 nm 
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Analytical HPLC methods 

Mobile phase: A = H 2 0 + 0.1% TFA; B = CH 3 CN + 0.1% TFA 
Method A1 

Column: Symmetry C18, 5 mm, 100 A, 3.9 x 150 mm 
5 Gradient from A:B = 80:20 to A:B = 20:80 in 20 min 
Flow rate: 1 ml/min 
l = 215nm 
Method A2 

Column: Luna 5 u.m, C8(2), 100 A, 4.6 x 250 mm 
10 Gradient from A:B = 80:20 to A:B = 20:80 in 20 min 
Flow rate: 1 ml/min 
I = 220, 270 nm 
Method A3 

Column: Symmetry C8 5 mm, 100 A, 3.9 x 150 mm 
15 Gradient from A:B = 80:20 to A:B = 20:80 in 20 min 
Flow rate: 1 ml/min 
I = 220, 270 nm 
Method A4 

Column: Symmetry C8 5 mm, 1 00 A, 3.9 x 1 50 mm 
20 Gradient from A:B = 80:20 to A:B = 20:80 in 20 min followed by A:B = 20:80 for 6 
min 

Flow rate: 1 ml/min 
I = 220, 270 nm 

Abbreviations : For the nomenclature and abbreviations of the amino acids, 
25 reference is made to the recommendations of IUPAC-IUB Joint Commission on 
Biochemical Nomenclature (Eur. J. Biochem. 1984, 138, 9); the amino acids are 
understood as being in the S configuration if not otherwise specified. The other 
abbreviations used are: Bzl = benzyl; DIEA = DIPEA = /V,N-diisopropyl ethyl 
amine; DMF = dimethyl formamide; EQC = EDO = 1-(3-dimethylaminopropyl)3- 
30 ethylcarbodiimide; PyBOP = benzotriazol-1-yl-oxy-fris-pyrrolidino- 
phosphoniohexafluorophosphate; TEA = triethyl amine; TFA = trifluoroacetic acid; 
Z = Cbz = A/-benzyloxycarbonyl; Boc = fe/f-butoxycarbonyl; -Sue- = succinyl; DMF 
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= A/,A/-dimethyl formamide; NKA = neurokinin A; HOBt = 1-hydroxybenzotriazole; rt 
= retention time; THF = tetrahydrofuran. The numbering of the substituents on the 
succinic group designated as -Suc(1-NH 2 )- is obtained with Y1 = NH 2 . 
Biological Activity 

5 The compounds described in the present invention act as antagonists to the NK2 
receptor of tachykinins. The biological activity was evaluated in three in vitro 
functional tests, using rabbit pulmonary artery (RPA), hamster trachea (HT) and 
rat urinary bladder (RUB), according to the methods described by C.A. Maggi et 
at., Br. J. Pharmacol., 1990, 100, 588; P. D'Orleans-Juste et at., Eur. J. 

10 Pharmacol., 1986, 125, 37; and C.A. Maggi et at., J. Pharmacol. Exp. Ther., 1988, 
246, 308. The affinity of the compounds for the human NK2 receptor was 
evaluated in a binding test using membranes of Chinese hamster ovary (CHO) 
cells transfected with the NK2 receptor of human ileum and the radioligand 
[ 125 I]NKA (Amersham, non-specific activity 2000 Ci/mmol) at the concentration of 

15 100 pM in competition studies. The substances under examination were tested in 
a concentration range between 0.01 nM and 10 mM. At the end of incubation (30 
min, 20°C) the test specimens were filtered, and radioactivity was determined 
using a gamma-counter. 

The data emerging from the functional studies were expressed as pA 2 (O. 
20 Arunlakshana and H.O. Shild, Br. J. Pharmacol. Chemother., 1959, 14. 45), and 
the data emerging from the binding studies were expressed as pKi (log Ki 
calculated with the LIGAND program; P.J. Munson et at., Anal. Biochem., 1980, 
107,220). 

The compounds of the invention were found to be active in the tests referred to 
25 above, with pA 2 values of up to 9.8 and pKi values of up to 1 0.3. 
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CLAIMS 



1. Compounds having general formula (I): 




R 



(I) 



in which: 

X may be CH 2 , O, S, or SO; 
Y is CH 2 -CO-NH or CO; 

R and R 1( same or different from one another, represent an H or halogen group 
chosen from among fluorine, chlorine, bromine, and iodine, including the 
respective diastereoisomers and their mixtures, with the proviso that: 
when Y is CH 2 -CO-NH, X is CH 2 , and R and R, are H, then the stereochemistry of 
the carbon atom linked to Y is of the R type; 

and the pharmaceutical^ acceptable salts of the compounds of general formula (I) 
with organic and inorganic acids chosen from among the group comprising 
hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, carbonic 
acid, acetic acid, trifluoroacetic acid, trichloroacetic acid oxalic acid, malonic acid, 
malic acid, succinic acid, tartaric acid, citric acid, methanesulphonic acid, and p- 
toluenesulphonic acid. 

2. Compounds according to Claim 1 in which: 

R and R1 may be the same as or different from one another and are chosen from 
the group consisting of H or F, and the other substituents are as defined above. 

3. Compounds according to Claim 2, as listed below: 
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i) cyclo{-Suc[1-(R)-2(1 ,4')-bipiperidinyl-1'-yl-acetyl amino]-Trp-Phe-[(R)-NH- 
CH(CH2-C 6 H5)-CH 2 NH]-} (R = H; Ri = H; Y = CH 2 CONH; X = CH 2 ) 

ii) cyclo{-Suc[1 -(R)-2(4-morpholin-4-yl-piperidin-1 -yl)-acetyl amino]-Trp-Phe-[(R)- 
NH-CH(CH 2 -C 6 H 5 )-CH 2 NH]-} (R = H; R, = H; Y = CH 2 CONH; X = O) 

iii) cyclo{-Suc[1-(R)-2(1 ,4')-bipiperidinyl-1 -yl-acetyl amino]-Trp-Phe-(4-F)-[(R)-NH- 
CH(CH 2 -C 6 H 5 )-CH 2 NH]-} (R = F; R, = H; Y = CH 2 CONH; X = CH 2 ) 

iv) cyclo{-Suc[1-(R)-2(4-morpholinyl-4-piperidinyl-1-yl-acetyl) amino]-Trp-(5-F)- 
Phe-[(R)-NH-CH(CH 2 -C 6 H 5 )-CH 2 NH]-} (R = H; R, = F; Y = CH 2 CONH; X = O) 

v) cyclo{-Suc[1-(R)-2(4-(1 -oxo-1 -thiomorpholin-4-piperidin-1-yl)-acetyl amino]-Trp- 
Phe-[(R)-NH-CH(CH 2 -C 6 H 5 )-CH 2 NH]-} (R = H; R A = H; Y = CH 2 CONH; X = SO) 

vi) cyclo{-Suc[1 -(R)-2(4-(1 -thiomorpholin-4-yl-piperidin-1 -yl)-acetyl amino]-Trp- 
Phe-[(R)-NH-CH(CH 2 -C 6 H 5 )-CH 2 NH]-} (R = H; R, = H; Y = CH 2 CONH; X = S) 

vii) cyclo{-Suc[1 -(1 ,4')-bipiperidinyl-1 '-carbonyl]-Trp-Phe-[(R)-NH-CH(CH 2 -C 6 H 5 )- 
CH 2 NH]-} (slow-moving) (R = H; Ri = H; Y = CO; X = CH 2 ) 

viii) cyclo{-Suc[1 -(1 ,4*)-bipiperidinyl-1 '-carbonyl]-Trp-Phe-[(R)-NH-CH(CH 2 -C6H5)- . 
CH 2 NH]-} (fast-moving) (R = H; R, = H; Y = CO; X = CH 2 ). 

4. Process for the preparation of compounds having general formula (I) 
characterized by the following steps of synthesis: 

i) combining the diamine system represented by (R)-1-benzyl-2-(/V- 
benzyloxycarbonylamino)-ethyl amine, according to methodologies known in the 
chemistry of peptides, with Phe and Trp, possibly substituted, respectively by an R 
group and an Ri group, in which said groups have the meanings previously 
defined; 

ii) condensing to the above the dicarboxylic system represented by a derivative of 
succinic acid, and cyclizing the linear product obtained to yield the desired 
monocyclic system having general formula (III) 
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(III) 



20 in which Y A may be -NH 2 or -COOH, and R and Ri have the meanings described 

21 above. 

22 iit) finally condensing the compounds of Formula (III) with the compounds of 

23 Formula (IV) 




27 (IV) 

28 in which Y 2 may be H or CH 2 -COOH, and X has the meaning previously defined, 

29 to yield the final compounds of general formula (I). 

1 5. Pharmaceutical compositions containing as active principle compounds having 

2 general formula (I) according to Claims 1-3 in combination with pharmaceutical ly 
3' acceptable carriers or excipients. 

1 6. Pharmaceutical compositions according to Claim 5 for use as tachykinin 

2 antagonists. 

1 7. Pharmaceutical compositions according to Claim 6 for use as antagonists 

2 towards the human NK2 receptor. 

1 8. Pharmaceutical compositions according to Claim 7 for use in the treatment of 

2 the bronchospastic component of asthma, coughing, pulmonary irritations, 

3 intestinal spasms or local spasms of the bladder and the ureter during cystitis, 

4 renal infections and colics. 

1 9. Use of a compound according to Claims 1-3 for the preparation of 

2 pharmaceutical compositions to be employed to antagonize the effects of 
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3 tachykinins in illnesses in which these play an important role. 

1 10. Use of a compound according to Claim 9 in which NK2 is specifically 

2 antagonized. 

1 11. Use of a compound according to Claims 9 and 10 for the treatment of the 

2 bronchospastic component of asthma, coughing, pulmonary irritations, intestinal 

3 spasms or local spasms of the bladder and the ureter during cystitis, renal 

4 infections and colics. 

1 12. Method for the treatment of the bronchospastic component of asthma, 

2 coughing, pulmonary irritations, intestinal spasms or local spasms of the bladder 

3 and the ureter during cystitis, renal infections and colics, in which the patient is 

4 administered between 0.1 and 10 mg/kg of body weight of active principle 

5 consisting of products of Formula (I) according to Claim 1 . 



THIS PAGE BLANK wsmy 



(12) INTERNATIONAL APP] 



w 



ON PUBLISHED UNDER THE PATENT COOPE 



N TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
26 April 2001 (26.04.2001) 




PCT 



(10) International Publication Number 

WO 01/29066 A3 



(51) International Patent Classification 7 : 

5/06, 1/06, A61K 38/05, A61P 11/06 



C07K 5/02, (74) Agent: GERVASI, Gemma; Notarbanolo & Gervasi 
S.p.A., Corso dei Porta Vittoria, 9, 1-20122 Milano (IT). 



(21) International Application Number: PCT/EP00/10181 

(22) International Filing Date: 17 October 2000 (17.10.2000) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

FI99A000217 



21 October 1999 (21.10.1999) IT 



(71) Applicant (for all designated States except US): MENAR- 
IN1 RICERCHE S.P.A. [IT/IT); Via Tito Sped, 10, 
1-00040 Pomezia (IT). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): PERROTTA, Enzo 
[TIVIT]; Via Ragazzi del '99, 76, 1-50141 Firenze (IT). 
GIANNOTTI, Danilo [IT/IT]; Via Roma, 128, 1-55011 
Ahopascio (IT). ALTAMURA, Maria [IT/IT]; Viale 
Matteotti, 54, 1-50132 Firenze (IT). GIULIANI, Sandro 
[IT/IT]; Via Carlo Borrani, 11, 1-50012 Bagno a Ripoli 
(IT). MAGGI, Carlo, Alberto [IT/IT]; Via Michelazzi, 
43, 1-50141 Firenze (IT). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR. BY, BZ, CA. CH, CN, CR, CU. CZ. 
DE. DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID. IL, IN, IS, JP. KE, KG, KP, ICR, KZ. LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN. MW, MX, MZ, 
NO, NZ. PL, PT, RO, RU. SD, SE. SG, SI, SK, SL, TJ. TM, 
TR, TT. TZ, UA, UG, US, UZ, VN, YU, ZA. ZW. 

(84) Designated States (regional): ARIPO patent (GH. GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

(88) Date of publication of the international search report: 

1 November 2001 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: BASIC MONOCYCLIC COMPOUNDS HAVING NK2 ANTAGONIST ACTION, PROCESSES FOR THEIR PREPA- 
RATION, AND FORMULATIONS CONTAINING THEM 



-NH 



3 

On 




(I) 



(57) Abstract: Basic monocyclic compounds having general formula (I) useful as NK-2 antagonists are described, processes for 
their preparation and pharmaceutical compositions containing them are also described. 




THIS PAGE BLANK <usre» 



INTERNATION^IEARCH REPORT 



Intern ial Appil 

PCT/EP 00/1 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 C07K5/02 C07K5/06 



C07K1/06 



A61K38/05 A61P11/06 



According to International Patent Classification (IPC) or to boih naiional classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C07K 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted dunng the international search (name of data base and. where practical, search terms used) 

EPO-Internal , WPI Data, PAJ, CHEH ABS Data, BIOSIS, EMBASE, MEDLINE 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 0 Citation of document, with indication, where appropnate. of the relevant passages 



Relevant to claim No. 



p,x 



WO 00 08046 A (MAGGI CARLO ALBERTO 
;MENARINI RICERCHE SPA (IT); GUIDI ANTONIO 
(IT) 17 February 2000 (2000-02-17) 
the whole document 

W0 98 34949 A (BUGN0 CRISTINA DI ; MAGGI 
CARLO ALBERTO (IT); HENARINI RICERCHE SPA) 
13 August 1998 (1998-08-13) 
cited in the application 
claim 3; examples 1,46 

W0 93 03059 A (MENARINI FARMA IND) 
18 February 1993 (1993-02-18) 

EP 0 333 174 A (FUJISAWA PHARMACEUTICAL 
CO) 20 September 1989 (1989-09-20) 

-/-- 



1-12 



1-12 



m 



Further documents are listed in the continuation of box C. 



E 



Patent family members are listed in annex. 



* Special categories of cited documents : 

•A* document defining the general state of the an which is not 

considered to be of particular relevance 
'E' earlier document but published on or after the international 

filing date 

V document which may throw doubts on priority ctaim(s)or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O* document referring to an oral disclosure, use. exhibition or 
other means 

•P* document published prior to the international filing date but 
later than the priority date claimed 



'T* later document published after the international filing dale 
or pnonty date and not in conflict with the application but 
cited to understand the principle or theory undertymg the 
invention 

*X* document of particular relevance: the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document s taken alone 

'Y* document of particular relevance: the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

'4' document member of the same patent family 



Date of the actual completion ot the international search 



28 March 2001 



Date ot mailing of the international search report 



03/05/2001 



Name and mailing address of the ISA 

European Patent Office. P.B. 5810 Patentlaan 2 
NL - 2280 HV Rijswijk 
TeL (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (4-31-70) 340-3016 



Aulhonzed officer 



Cervigni , S 



Form PCT/ISA^10 (second sheet I (July 1992) 



page 1 of 2 



^feFRN ATTON AL SEARCH REPORT nal Application No 

^PCT/EP 00/10181 


C(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category • 


Citation of documeni. with inacaion.wnere appropriate, of the relevant passages 


Raevam 10 cairn No. 


A 


WO 97 17362 A (BOEHRINGER INGELHEIM KG) 
15 May 1997 (1997-05-15) 





Form PCT/1SA/210 (ccntjmiiaon <* smom «noeJ) (July 1 992) 



page 2 of 2 



INTERNATIO 



m 



SEARCH REPORT 



Intern 



lal Api 

PCT/EP 00/1 



)/m8i 



Patent document 


Publication 




Patent family 


Publication 


cited in search report 


date 




member(s) 


date 


WO 0008046 A 


17-02-2000 


IT 


FI980186 A 


07-02-2000 






AU 


5507999 A 


28-02-2000 



W0 9834949 A 13-08-1998 IT FI970020 A 07-08-1998 

AU 6620198 A 26-08-1998 

CN 1246866 T 08-03-2000 

EP 1017711 A 12-07-2000 

ZA 9800931 A 07-08-1998 



WO 9303059 A 18-02-1993 IT 1258939 B 08-03-1996 

IT 1251164 B 04-05-1995 

AU 2387592 A 02-03-1993 

EP 0606222 A 20-07-1994 

JP 6509571 T 27-10-1994 

PT 100764 A 28-02-1994 



EP 0333174 A 20-09-1989 



AT 


137763 


T 


15-05-1996 


AU 


3132489 


A 


21-09-1989 


CA 


1329444 


A 


10-05-1994 


CN 


1037156 


A 


15-11-1989 


DE 


68926403 


D 


13-06-1996 


DE 


68926403 


T 


17-10-1996 


DK 


126389 


A 


17-09-1989 


FI 


891176 


A 


17-09-1989 


HU 


49628 


A 


30-10-1989 


JP 


1287095 


A 


17-11-1989 


NO 


891082 


A 


18-09-1989 


US 


5187156 


A 


16-02-1993 


ZA 


8901551 


A 


29-11-1989 



WO 9717362 A 15-05-1997 


DE 


19541283 A 


07-05-1997 




AU 


7562296 A 


29-05-1997 




EP 


0871653 A 


21-10-1998 




JP 


2000501382 T 


08-02-2000 




ZA 


9609248 A 


06-05-1997 


1 • * « - w;? -■ ■ 



Form PCT7ISA/210 (paient family anrt»«) (July 1992) 




THtS PAGE BLANK <usm> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
[^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBITS) SUBMITTED ARE POOR QUALITY 



□ OTHER: 




IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



